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(37) ABSTRACT

A shared light pipe 1s set forth for transmitting light gener-
ated by a message waiting LED 1n a mobile communication
device, 1 one direction, and transmitting ambient or sur-
rounding light, 1n an opposite direction, to a light sensor for
controlling a display backlight of the device. The light pipe
includes an elongated first portion having a first end for
receiving and transmitting light and external surfaces for
reflecting light there through via total internal reflection
(TIR), a second portion coextensive with the first portion for
outputting light received at the first end and reflected

through the first portion, and a second branch coextensive

with the first portion for receiving and transmitting light for
output at the first end.

3 Claims, 1 Drawing Sheet
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SHARED LIGHT PIPE FOR A MESSAGE
INDICATOR AND LIGHT SENSOR

FIELD

The following 1s directed 1n general to light pipes, and
more particularly to a shared light pipe for message indicator
and light sensor on a mobile communication device.

BACKGROUND

Mobile communication devices are becoming increas-
ingly popular for business and personal use due to a rela-
tively recent increase 1n number of services and features that
the devices and mobile infrastructures support. Handheld
mobile communication devices, sometimes referred to as
mobile stations, are essentially portable computers having
wireless capability, and come 1n various forms. These
include Personal Digital Assistants (PDAs), cellular phones
and smart phones. The user interface for such devices
typically includes, a keyboard, a message waiting indicator
to indicate received voice or email messages, and an LCD
display.

The message waiting indicator typically comprises an
LED mounted to a printed circuit board (PCB) within the
device and a light pipe (sometimes referred to as a light
guide) for transmitting light via Total Internal Reflection
(TIR) from the LED to the surface of the device, so as o be
visible to the user. The circuitry within the device causes the
LED to flash upon receipt of a message, thereby notifying
the user. The design and operation of such circuitry would be
well known to a person of skill 1n the art, and does not form
part of the present specification.

The LCD display typically includes a backlight control
device to control variable brightness or to maintain the
brightness of the display. The backlight control device
includes a backlight lamp mounted on the back of an LCD
to emit light, a light sensor for measuring intensity of the
external or surrounding light, and an A/D converter for
converting an electric signal, detected and generated by the
light sensor, into a digital signal for controlling the backlight
lamp.

It 1s highly desirable to minimize the size of such mobile
communication devices for enhanced portability. However,
incorporation of the light sensor consumes valuable real-
estate on the surface of the device, and may detract from the
appearance of the device.

SUMMARY

According to an aspect of this specification, a shared light
pipe 1s provided for transmitting light generated by the
internal message waiting LED, 1n one direction, and trans-
mitting ambient or surrounding light, 1n an opposite direc-
tion, to an internal light sensor for controlling the backlight.
Unlike the prior art, the shared light pipe as disclosed herein
tacilitates reduced size of the mobile communication device
by minmimizing real-estate on the surface of the device and on
the PCB because the LED and light sensor can be placed
very close together.

Additional aspects and advantages will be apparent to a
person ol ordinary skill in the art, residing 1n the details of
construction and operation as more fully hereinafter
described and claimed, reference being had to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE

DRAWINGS

A detailed description of the preferred embodiment 1s set
forth 1n detail below, with reference to the following draw-
ings, in which:

FIG. 1 1s schematic representation of a message waiting,
indicator for a mobile communication device according to
the prior art; and
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FIG. 2 1s a schematic representation of a shared light pipe
for message indicator and light sensor, according to the
preferred embodiment.

DETAILED DESCRIPTION

With reference to FIG. 1, a prior art message waiting,
indicator 1s shown comprising a light pipe 1 for transmitting
light from a message LED 3 to a viewing surface 2 tlush with
the surface of a mobile communication device (not shown).
The light pipe 1 generally comprises an elongated transpar-
ent or translucent member having retflection surfaces. As
well known 1n the art, when a light ray 1s directed from the
LED 3 into the light pipe and subtends a surface of the light
pipe, 1I the incident angle formed by the light ray and the
surface 1s less than a critical angle, the light 1s reflected back
into the light pipe along a trajectory that defines a reflected
angle equal to the incident angle and toward an opposite
surface of the guide. Provided the light pipe 1 1s designed
properly and light rays directed into 1t are directed along
suitable trajectories, the light pipe facilitates total internal
reflection (TIR) of the light and hence passes all of the light
to the opposite end 2 of the guide for viewing by a user. As
discussed above, circuitry 1s provided within the device for
causing the LED to flash upon receipt of a message, thereby
notifying the user. The electronic circuitry 1s not shown, but
would be well known to a person of skill in the art.

As discussed above, a light sensor may also be provided
for controlling the display backlight. According to the prior
art, such a light sensor 1s separate from the message ndi-
cator and 1s mounted directly to the surface of the mobile
communication device.

According to the preferred embodiment of FIG. 2, a
shared light pipe 3 1s provided for transmitting light from the
message LED 3 to the surface 2, as discussed above in
connection with FIG. 1. However, the shared light pipe 5
contains a pair of branches at a distal portion thereof,
opposite the viewing surface, where one branch 9A channels
light from the LED 3, and the other branch channels light to
the internal light sensor 7.

Preferably, the light pipe as disclosed herein, 1s molded
from polycarbonate or acrylic, although it can alternatively
be selected from bar stock.

In operation, the message light LED 3 1s typically flashed
according to the following pattern: 0.5 second on, 3 to 5
seconds off. The light sensor 7 1s read by an internal
Processor (not shown) when the message LED 3 1s off,
thereby avoiding interference between generated and sensed
light within the light pipe 5.

Although not directly relevant to this disclosure, three
readings are typically recorded from light sensor 7 in order
to manage the backlighting function. A self test can also be
performed by 1lluminating the LED 3 while taking a mea-
surement at the light sensor 7, thereby confirming the
presence of both the LED 3 and sensor 7. Additionally, 11 the
LED 3 has multiple colours then the light sensor 7 can be
used to confirm that as well (a test typically performed
during the device manufacturing process).

In summary, the shared light pipe set forth herein eflec-
tively facilitates reduced size of the mobile communication
device by minimizing real-estate on the surface of the device
and on the PCB, and also minimizes the number of light
pipes required for message light display and light sensing.

A person skilled 1n the art, having read this description of
the preferred embodiment, may concerve of variations and
alternative embodiments. For example, although the pre-
terred embodiment refers to implementation within a mobile
communication device (such as a PDA, cellular phone or
smart phone), 1t 1s contemplated that the shared light pipe set
forth herein may also be employed to advantage within
desktop telephones, pagers or other communication devices.
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All such wvariations and alternative embodiments are
believed to be within the ambit of the claims appended
hereto.

What 1s claimed 1s:

1. A method of operating a message light and an ambient
light sensor optically connected via a shared light pipe,
comprising:

flashing said message light according to a predetermined

pattern; and

reading an output of said light sensor when said light 1s

not being flashed, thereby avoiding interference
between generated and sensed light within the shared

light pipe.
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2. The method of claim 1, wherein said light 1s pattern 1s

approximately 0.5 seconds on, followed by from approxi-
mately 3 to approximately 5 seconds off.

3. Amethod of confirming the presence of both a message

light and an ambient light sensor optically connected via a
shared light pipe, comprising;:

flashing said message light; and

simultaneously reading an output of said light sensor.
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